Segmentation of clients is a strategy widely used by companies and marketing units to sell their process. However, this concept is not so well established and widespread in public agencies supporting SME innovation. What are the benefits of designing advanced segmentation strategies for development agencies? Economic development practitioners agree that it's necessary to provide customised innovation services to companies to get a greater impact. This paper presents how nine development agencies from seven European countries carry out their segmentation strategies to provide tailored initiatives of SMEs' innovation support. The analysis also identifies common challenges RDA face, and how introducing Big Data Analysis can help them enhance innovation support in their regions.
INTRODUCTION
Regional Development Agencies are public entities created to provide economic, legal and innovation support to Small and Medium Enterprises in a given region. To optimise these services, RDAs should apply objective standards to select a particular company or sector to promote and decide how and when to do so. Traditionally, development agencies have used other methods, like non-specialised spreadsheets or non-structured financial information, to support the decision process.
However, currently there are many tools available that can be easily implemented to enhance the support provided to SMEs and increase the success ratio of the policies deployed. Modern technology has allowed a new science to arise, Data Science, that relies on data mining and big data analysis to extract knowledge and insights from both structured and unstructured data. According to Iqbal (2018) , "Big Data describes the huge volumes of high velocity, complex and variable data that need sophisticated methods and technologies for data management and analytics".
Unfortunately, this big data analysis technology is not yet widespread within regional development practice. According to a study conducted by Kruszelnicki (2018), not many RDAs use modern tools to segment the companies of their region. When asked Does the development agency apply any other segmentation methodologies e.g. according to size, age of enterprise, or number of employees, etc.? only 55% of the RDAs answered positively, and barely 20% implement technologies to identify "gazelle SMEs" (highly growing and innovative SMEs).
Advanced innovation support agencies should use big data analysis to provide customised services to their local companies. To provide effective support, development agencies have no other choice but to send the right message and provide the right innovation support measure to the right company at the right time via the right channel. Leading development agencies are the ones that have already implemented customised marketing and support services approach to provide impact in the companies. This clashes with current common practice. From a RDA's perspective, it's more efficient to provide the same innovation service to a group of enterprises, despite the fact that SMEs constitute a heterogeneous population and every single company has its own particular needs. The challenge for modern RDAs is therefore to identify, within this wide population, sample groups that are homogeneous regarding a given criterion. Kruszelnicki (2018) identifies ten different Key Performance Indicators (KPIs) that can reveal the degree of innovation of a particular company.
By applying a scientific approach to regional development practice, innovation support measures will always be in line with the results of these segmentation techniques, considering key indicators such as typology to measure innovation in SMEs. By doing so, development agencies go beyond a static offer of horizontal services (one size fits all) and provide the right support measures to targeted enterprises, allowing the services offered to produce a greater impact.
Following up on this idea, the H2020-supported project OaSIS -Optimizing Support for Innovating SMEs carried out a detailed analysis on how nine development agencies develop their own segmentation strategies in order to provide tailored innovation support in SMEs. Since there are a wide variety of innovation support measures throughout European regions, solutions will never be homogeneous. This high diversity gives a large number of conclusions and possibilities for segmentation strategies.
This paper discusses the presented issue from both a review of the existing theoretical literature and the practical experiences of the partner regions in four parts. First, it reviews the existing literature relevant to big data analysis. Then the research methodology is presented and data analysis techniques are discussed, analysing the application of the concept of segmentation to development agencies. Next, the findings are discussed and summarised. The paper concludes with a discussion of the results and policy recommendations, as it serves to inspire regional practitioners, to structure debates for the analysis of the reality of segmentation strategies of innovation support measures for SMEs in European regions.
THEORETICAL FRAMEWORK

The relevance of segmentation in development agencies
A development agency is an entity created by the government to support the economic growth in a territory. The initial experiences of these agencies started 1950's to promote economic restructuring and growth in countries with an institutional organisation that gives competences on economic growth to subnational level like municipalities, counties, provinces or regional governments. Development agencies were flexible dynamic public bodies, without bureaucratic barriers able to mobilise endogenous resources and align the principal actors to foster economic growth. These agencies were the principal instruments to implement development policies at the subnational level.
The model was consolidated with the development of the European Union's regional policy. The region is now considered a key actor for economic development and a need to establish efficient mechanisms for multi-level and multi-actor forms of governance arises. Most of the leading development agencies were created in the seventies: ERVET from Emilia-Romagna (1974) 1 4 .
Nowadays development agencies are more a connector than a driver. This reflects a transition from a more static and passive conception of economic development, where the territory was merely considered the place of asset production, to an idea of a dynamic space for the construction of relationships between economic agents and elements (visible or not). The territory is no longer considered one economic context given beforehand; it is now thought as the consequence of a creation process (constructed territory), the result of the collective relation process of different agents. Development agencies have a leading role on building relations as they are flexible and stable organisations with a detailed knowledge of the local economic actors (even the emerging start-ups). Agencies get advantages of their deployment in the territories, with close connections to companies and other stakeholders.
Innovation is a social, dynamically complex and non-linear process in which multiple actors take part with answers and behaviours not known in advance. The main entities that facilitate and enable innovation in a territory are those that make up the model of the "triple helix" proposed by Etzkowitz and Leydesdorff. This model is based on the interactions between universities engaging in basic research, industries producing commercial goods and governments regulating markets. As interactions increase within this framework, each component evolves to adopt some characteristics of the other institution, which then gives rise to hybrid institutions.
Development agencies must be able to mobilise all actors to fully exploit dynamic competitive advantages, based on innovation and learning at local or regional level. The main objective is to foster competitiveness and tackle inequality in the territory. Development agencies seek to identify and exploit opportunities for the growth of their territories by supporting companies. Most of the actions are 1 ERVET merged with ASTER to create ART-ER in 2019 2 Scottish Enterprise was created in 1991 to provide a full range of economic development support to lowland Scotland in start-up creation, companies' competitiveness, urban regeneration, FDI and workforce development. This agency is nowadays the biggest in Europe with over 1,000 employees 3 Today is the development agency RisingSud created in 2014 4 ARITT merged in 2017 with CENTRECO to create Dev'Up with 44 employees directed to innovation and internationalisation scaleup support, since those actions provide a resilient industry fabric with long term sustainable economic growth.
Development agencies help companies increase their productivity (by organisational innovation or technological development), helping to build globally competitive sectors, attracting new investment and creating a world class business environment in their territories. In many countries, development agencies are autonomous public law entities linked to the regional ministries of industry or innovation or local governments. Agencies follow the guidelines of the industrial policy of the government, contribute to the improvement of business competitiveness mainly through the promotion of innovation, technology transfer from academia (universities) 5 and dissemination of technology, business development, start-up creation, attraction of productive business investments and FDI. The universe of targeted companies and possible actions is sizable.
Following the experience of development agencies, there are two fundamental reasons why development agencies are not able to apply horizontal innovation support measures: First, the high cost that would imply valuable highquality actions; and secondly, because it would not achieve the desired result to provide a good impact.
For these two reasons, it is important to introduce the concept of segmentation, this is, to divide the universe of companies into groups whose members have certain characteristics that resemble one another and allow the development agency to design and implement appropriate policy mix for the whole group. Innovation support services will have the correct scale to be offered by the development agency with a lower cost and satisfactory results for the targeted companies compared to addressing the whole universe of local companies.
Effective innovation targeted measures implemented by development agencies are manifold. First, they aim to support globally competitive companies with growth and internationalisation opportunities, helping to improve innovation and commercialisation, and workforce development. They also build globally competitive sectors, utilising the existing endogenous capabilities in the territory and ensuring that local industries are recognised as a world leader in growing 5 More than half (55%) of the total expenditure on research and development in the EU in 2015 was funded by business enterprises, almost one third (31%) by government, and a further 11% from abroad (EUROSTAT, 2018). However, in most of the European regions the knowledge is created in universities and public research laboratories. Their role is very important and the valuable knowledge that they gather should be transferred to the productive industry for economic development.
sectors. Finally, they establish a globally competitive business environment creating the right conditions for local companies to compete with other international locations.
Effective targeted communication for development agencies
ICT and data analytics have changed the way development agencies provide information to local companies. Technology has impacted the way agencies carry out marketing and communication. Traditional advertising and general information measures are not enough effective. For example, nowadays agencies do not prepare a common mailing to inform of an interesting conference to all the companies of an industrial sector based on just the geography or main data of the profile. Another example is the limited use of mass media (local newspapers, radio programmes or TV channels); agencies only use very specialised programmes for a target audience. Nowadays development agencies have effective marketing tools able to target almost individually the most interested companies and stakeholders in their action.
The next step will be to use the data of hundreds or thousands of companies to establish a model of behaviour of companies. Development agencies should use data analytics with big data companies knowing what are the products that they have developed, the technologies used, the main markets of the companies, their customers, etc. As it has been discussed in the previous section, the source of this data for the model could be data mining in internet, public official statistics or the own information that the development agency has of the companies.
With a behavioural model of companies, developed thanks to an optimal segmentation strategy, actions are better targeted. It's possible to inform companies and stakeholders interested in a certain opportunity (e.g. a programme to support the international opportunities of companies interested in a given technology). Furthermore, development agencies could monitor the effectiveness of public policies by measuring the scaleup and increases of productivity in specifically targeted companies.
For these models it's necessary to use publicly available information to discover patterns in large data sets connecting artificial intelligence, machine learning, statistics and database systems. The main goal of the data mining process is to apply data mining techniques to convert available information from companies into an understandable structure for further use.
Development agencies could use this data for market-based analysis, customer relations, analysis of the companies using the public support programmes, fraud detection with classification, managing relationship with stakeholders, etc. All of them are applicable to give a better impact on the companies chosen to be supported with public innovation support programmes.
Use of segmentation strategies for innovation support measures
Segmentation is the analysis of SMEs' characteristics, behaviour and evolution, aimed at solving a single and specific problem. Leading Development Agencies use this technique to provide better targeted innovate on support measures. Segmentation of clients in development agencies is usually focused on the optimization of marketing campaigns, often targeted to SMEs to promote their participation in events or in investment support programmes for regional economic development.
Segmentation within governments is commonly used to carry out the socalled public marketing, whose goal is to achieve closer relationships between the administration providing services and the citizens who are clients of those services. There is a good number of experiences in public marketing that should be taken into consideration to improve how development agencies could operate efficiently. The individualised innovation support service could be achieved with a personalised marketing implemented using advanced ICT technologies for retargeting flexible organisations able to supply the services requested on demand. But when we need to define a SMEs' customer strategy, total customisation does not work. A strategy for every single company entails too much complexity. Therefore, we assume that there are groups of companies similar to each other, and different from the others. This will allow development agencies to define differentiated strategies for each group of companies, with a singular set of services and a marketing plan. Segmentation aims to identify these homogeneous groups of SMEs and classify their clients.
SMEs' segmentation should not be mistaken with a sole description of sectors or regional industries. This usually describes a territory based on the type of companies that comprise it, but the individual SMEs are not identified, so it's not possible to use segmentation to establish a personalised relationship based on descriptive sectoral statistics. For example, a description of an industry would tell us that the segment of certain companies from one industry produce a type of product and invest a certain amount of resources in research and innovation. An effective SME marketing segmentation would also tell us who those companies are and how to contact them.
Segmenting SMEs requires a database that collects, at least, the main key performance indicators (KPIs) of the companies (CEN, 2017). Typical KPIs are the turnover, the products manufactured, the number of employees in the company, the investments done, the main markets, trademarks, geography, volume, etc. But, in addition, a good database of companies for a development agency should collect other information about SMEs such as the expected evolution of the main economic figures of the company, the productivity, market trends, or the online relationship channel for the engagement of those companies 6 . In the case of SMEs segmentation for innovation support services it is particularlyint eresting information on their ongoing research and innovation projects, their intellectual property rights (IPRs), the staff education and characteristics of the CEOs and top executives of the companies. Segmentation develops all its potential with the use of multivariate statistical techniques or data mining for the analysis of data.
METHODOLOGY
In order to obtain and analyse all the necessary data to carry out this study, a three-step approach was followed. Preliminary contact with potential RDAs was done via online surveys and interviews; person-to-person interviews were then conducted; finally, a software was developed to structure and analyse the data obtained.
The first part of the study was a result of the contacts made with several RDAs in the framework of the OaSIS project. A public call for participation was initially published via the European Commission's Participant Portal with three different cut-off dates and disseminated through the different networks of the three project partners (Linknovate, the European Association of Development Agencies (EURADA) and Cracow University of Technology), especially relying on EURADA's list of members, as they mostly are regional development agencies. Several dozens of replies were taken into consideration, and online interviews were held with the RDAs. As a result of this first contact, twenty-one RDAs decided to become involved with the project in different degrees and filled an online survey via SurveyMonkey (see Table 3 ). Each applicant chose among four different levels of participation in the OaSIS project. At the Basic Level, the participants test the developed software and receive support to make use of the OaSIS project's outcomes. In addition, the Standard Level of participation comprises taking part in expert interviews and transnational benchmarking analyses about SME segmentation and innovation support. On top of that, the High Level participants agree to confidentially share data about their innovation support for SMEs. To participate at the Third Party Level it requires an agreement to confidentially share all relevant data for the OaSIS project's purposes and for the ultimate enhancement of the participants' own innovation support instruments, SME segmentation strategies, and impact assessment measures by using the project's results and software tools. Furthermore, those participants were integrated as official "Third Party" of the OaSIS project with a dedicated budget. These four categories were further simplified to only two; basic and standard level as RDAs not sharing data and high and third party level as RDAs sharing their data.
After the selection of participants, as a first step, expert interviews with the participants were carried out for a mapping of the segmentation techniques and the services to support innovating SMEs provided by regional development agencies. Finally, after the participating regional development agencies share their databases with the OaSIS project, Big Data analyses revealed which activities and measures of innovation support for SMEs lead to the highest impact. Based on these findings, a unique software tool has been developed from which the participants directly benefit first-hand. The second part of the study included a series of interviews personally conducted by project manager Dr. Anna Irmisch in behalf of EURADA at the premises of 14 regional development agencies. Some of the Agencies initially involved dropped out from the project due to a lack of approval from the competent public authority. Public administrations of several regions were concerned about the data protection management due to the specific nature of the project.
An email was sent to the participating RDAs at least 2 weeks prior to propose a meeting of about 2h and asked who the interviewee will be, as well as the original signature of DLA if the RDA was willing to take part as High level or 3rd Party.
During the interviews, a non-disclosure agreement (and if needed a DLA) were shared with the RDA to sign them or send back via post. The following questions were asked to the interviewee: 2 Does the regional development agency apply any specific segmentation criteria, e.g. segmenting according to age of enterprise, location, NACE-Code, or number of employees etc.?
3
Please explain: Which methodologies and software tools are used at the regional development agency to segment SMEs? 4 Does the regional development agency have mechanisms in place to identify:
5 What other dimensions of segmentation would be interesting for the regional development agency to improve (If you do not segment, what could segmentation do for you) when it comes to supporting innovating SMEs, e.g. the SMEs' impact to the Sustainable Development Goals? What kind of software tools would you like to use for this? 6 Please estimate the current regional development agency's total yearly budget: 7 Please estimate the 8 % share of your total budget that goes to innovation support: 9 Please estimate the % share of your total budget that goes to innovation support for 10 SMEs: Among innovating SMEs you support, please state their 5 most common requests concerning what they say they need from the regional development agency:
11
Please provide examples of SME innovation support measures & their performance, and explain why they performed like this? 12 How do you measure the impact of the innovation support you provide to SMEs?
13
What are your success measures or success metrics for your innovation support to SMEs?
14
Please list the development agency's innovation support services, including the portfolio of innovation support measures used to improve SMEs' competitiveness.
15
Please list SME innovation support services you offer that could be linked to the following categories 16 What's your ideal support combo (= combination of different SME innovation support measures)? Please describe and explain (it can be either simultaneous or subsequent, also given that different innovation support measures are trajectory-based and not every SME is equally ready for all of them at all times)! 17 Do you perform periodical analyses of the data available in your database(s), especially concerning SMEs?
18
Are there any emerging demands among innovating SMEs that you would like to include in your offer of support services?
19
Which problems do you face when offering innovation support services to innovating SMEs?
20
What would you like to improve in terms of your SME innovation support instruments?
With all the data provided by the 9 regions that participated as third parties, the consortium (Linknovate, EURADA and Cracow University) chose Aragón (IAF) and Weser-Ems (Dieter Meyer) as pilot regions due to the higher quality of their data.
With this data, Linknovate developed an algorithm that was implemented in the OaSIS project to classify the different companies into their RIS3 categories by extracting data from their web page. This algorithm takes into consideration the number of keyword repetitions in the textual content of the sites and is specially designed for the industry and applied R&D. This web-keyword identification was then combined with data extracted from other sources to create a software tool capable of ranking the companies of a given region by revenue, revenue growth, employees, employee growth, and even RIS3 category and degree of innovation.
Regarding RIS3, a study of the RIS3 priorities of the two pilot regions was performed. According to the European Commission's Smart Specialisation Platform, companies were classified into the following sectors: Bioeconomy, Agri-food value chain, Development of more efficient vehicles, Energy, Healthy Ageing, Maritime Sector, Tourism and Leisure, Transport and Logistics, ICT, Management of Water Resources, Energy Storage and Efficiency, Resources Efficiency.
Classifying companies by innovation was much more complex, since there are no clear criteria to follow. Search engines like Google or Bing do not differentiate between different types of websites, they use the same relevance criteria for all of them regardless of the type of information. However, an innovation algorithm should be relevant to companies and researchers, so our users can find in seconds the same and more information that would take hours to find in a traditional search engine. Linknovate's algorithm uses machine learning and natural language processing to identify the organizations behind the document that matches the user's query and aggregates the results in a unique way (conferences, publications, news, trademarks, grants, patents) to show which are the relevant players in an area or topic.
This information was introduced into an interactive software that allows the user to search for a particular keyword, company or sector. One important factor is the distance between the user's search keywords. If the user's search has 2 words and they appear together, this document will receive a higher score that other documents that contain the same words, but they appear in opposite places of the text. Once the score of each document is set and matches the user search, the scores of all documents retrieved for each organization behind them are aggregated and the final ranking is calculated. 
RESULTS AND EMPIRICAL FINDINGS
Interpretation of the interviews
The following section provides an overview of the main findings from data collection of several regional development agencies in Europe on SME segmentation. The 14 entities that were actively involved with the project were further divided in 9 who are officially onboarded as Third-Party participants of the OaSIS project and 5 who chose to have a standard/basic collaboration.
Segmentation strategies & innovation support
Segmentation means grouping SMEs according to certain criteria like the number of employees, age or industry affiliation with the purpose of allowing regional development agencies to use this information to serve the needs of SMEs in a more tailored and targeted way.
Regional Development Agencies have applied segmentation strategies since their inception to develop a strong support service to their SMEs. Virtually all of the agencies interviewed shared a similar approach to segmentation categories. Their databases included the number of employees of a SME, its location, its field or sector, its turnover or revenue and its size or type of company (start-up, SME, corporation). The study also showed how the NACE categorisation is still widespread in regional development practice. This Statistical Classification of Economic Activities in the European Community (NACE) has also been adapted to different countries such as Spain (CNAE), France (NAF) or Italy (ATECO).
Unfortunately, NACE categorisation has several drawbacks. First of all, NACE does not distinguish according to the kind of ownership of a production unit or its type of legal organisation since it's not related to the characteristics of the activity itself. Units engaged in the same kind of economic activity are classified in the same category of NACE, irrespective of whether they are (part of) incorporated enterprises, individual proprietors or government, whether or not the parent enterprise is a foreign entity and whether or not the unit consists of more than one establishment. Therefore, there is no link between NACE and the Classification of Institutional Units in the System of National Accounts (SNA) or in the European System of Accounts (ESA).
Also, the manufacturing activities are described independently of whether the work is performed by power-driven machinery or directly by hand; in a factory or in a household; modern or traditional; formal or informal production; or market and non-market activities. Finally, NACE includes categories for the undifferentiated production of goods and services by households for their own use. These categories may refer, however, to only a portion of households' economic activities that don't fit in other NACE categories.
However, there are several categories that may have room for improvement. For example, only five agencies declared that they segment companies by their RIS3 priorities. This low number is probably due to the problem determining the precise services or products of a company and how this intertwines with the regional smart specialisation strategy. For this reason, a modern tool that can aid regional practitioners in this sense is necessary.
Regarding innovation support, all agencies studied shared a common approach on the services provided to innovative SMEs in their region. All of them fostered networking events, and most of them (at least 9) provided companies with loans, guarantees or subsidies, created one-stop shops to enhance innovation, aided SMEs with project proposal drafting, and helped them with their internationalisation strategies, human resources training or with coaching and mentoring.
However, very few (less than 4) took direct action on helping the SMEs in their region with obtaining patents or other intellectual property rights, provided them with certifications or gave access to venture capital or business angels in their region.
Most of the agencies agreed on the fact that they have very limited monitoring of the support given, as they usually lack feedback from entrepreneurs, their clients that should be the target of their segmentation strategy. When asking those entrepreneurs, SMEs believe they spend too much time with consultants, coaching or just applying, considering what they can receive in return. Another drawback from the private sector is that free or cheap services provided by the public administration are generally seen as low-quality and SMEs tend to not rely upon them for funding.
Another problem analysed with this study is the lack of foreign capital; most regions don't have an updated and attractive portfolio of the companies of their region that can be useful for foreign investors. Some regions even acknowledged that their companies don't want to innovate, as they are mainly traditional companies who perceive innovation comes from abroad.
Other common problems observed regarding innovation support are a lack of common measurements on how money is allocated; a poor technology transfer from university to the market; and a structural issue with the SMEs that received funds not lasting in time. Some RDAs exclude for this reason any company in distress from their support.
With these results, is very clear that Regional Development Agencies need to better target the support they provide to the SMEs in their region and enhance the results of the policies they implement. For this reason, they lack an assessment tool that can allow them to understand precisely the state of not only the economy of their region, but also the state of the different sectors and even companies that coexist with different needs.
This tool should also allow them to compare their region with other territories and facilitate the creation of an online portfolio to access investors. The creation of such tool is the main goal of the OaSIS Project and described below.
OaSIS Portal -Sample cases
From the 9 development agencies considered as third parties, the OaSIS project consortium chose Weser-Ems region (Dieter Meyer Consulting) and Aragón region (Instituto Aragonés de Fomento) as pilot regions, due to their SME databases being more complete with all information required for the online platform http://portaloasis.com/ to work optimally. Their two databases were uploaded to the portal, producing a total of 239,968 entries in the online tool. In this section a brief profile of both agencies and regions is presented, followed by an analysis of the combined results displayed by the OaSIS Platform.
Dieter Meyer Consulting GmbH: services for technology transfer
This consultancy company provides innovation support services aligned with smart specialisation and ERDF as the development agencies. The main activity of Dieter Meyer consulting GmbH (MCON) 7 is to help SMEs to get innovation funding. Most of its clients and projects are carried out in Weser-Ems and Lower Saxony. MCON uses advanced segmentation techniques and uses structured databases from companies.
MCON provides advice and support to SMEs as consultants in many different areas. The portfolio of services includes: Innovation Management Consulting, Innovation audits (IMP 3 rove Assessment), funding advice, funding research, funding acquisition, initiate cooperation between the companies and universities, technology transfer, technology research, information sessions networks and cluster management. MCON either work on behalf of companies or on behalf of the public sector. For the districts of Diepholz and Osnabrück as well as the cities of Osnabrück, Delmenhorst and Oldenburg, the consultancy company has a general contract to support SMEs in the field of knowledge and technology transfer and innovation consulting. The overarching goal of MCON's activities is to strengthen the competitiveness of companies by improving their innovative capacity and innovation doing.
MCON main service is to write proposals for SME innovation support. It profits of their close relationships with companies, especially in Weser-Ems region (2.47 million of inhabitants). In the best scenario case, the company carries out an IMP 3 rove assessment of their innovation management. It provides a good image of the status-quo of the company bringing the ideal framework for coaching, training and advisory service. Then ideally there will be some training provided to the company to structure ideas and innovation; followed by identifying new project ideas that can be implemented into new products/services. Afterwards MCON provides a fundraising scouting looking for the best funding alternatives, then helping the SME to write a proposal and get in touch with partners from academia (mainly universities and technology institutes).
Instituto Aragones de Fomento (IAF): segmentation to provide support in low populated areas
The development agency of Aragon (Spain) was established in 1990 by their regional government. The region has more than 1,3 million inhabitants with a GDP per capita of 27,403 EUR (2017), the fourth highest GDP per capita of a Spanish region after Madrid, Cataluña and the Basque Country. Aragon has an advanced economy with a 58% of the GDP service related. Despite the important role of rural areas and agriculture, industry is very important in the Aragonese economy. Aragon has an important industrial fabric with more than 18% of its GDP (the Spanish average is 11%) and 6,893 enterprises, the total number of enterprises in Aragon being 91,493 8 .
Aragón is a Moderate+ Innovator accordingly with the profile of the European Regional Innovation Scoreboard (2017). The relative strengths of Aragon a related higher education (115 above the EU average), the exports of medium, most-cited scientific publications (113 above EU average), and high-tech manufacturing (105 above EU average). This fact shows that Aragon has a strong public university and an extensive range of research institutes and centres specialised in water, logistics, nanoscience, food and agriculture, health and other aspects relevant for the Aragonese economy. The strategic sectors of Aragon's economy are the automobile industry, logistics and transport, renewable energies, corporate services, agroindustry and tourism. Therefore, according to the Annual Survey on Innovation (2016), there are 570 companies in Aragon that carried out innovation activities for 321'76 million of euros. The main priorities of their smart specialisation strategy are management of water resources, ICT, resources efficiency, transport and logistics, tourism and leisure, healthy ageing, development of more efficient vehicles, energy storage and efficiency and agrifood value chain.
IAF has a staff of 38 persons and an annual budget of over 30 million euros, mainly coming from the Government of Aragon. Most of this budget is given as public grants and financial instruments to companies and a diverse number of intermediaries. A relevant share of the agency's budget goes to support the industrialisation and economic activities in the province of Teruel and other less developed areas. The agency is divided in an area for support and four operational units: economic promotion, enterprises, entrepreneurship and infrastructures and innovation. With the programme "Aragon Empresa" (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) , the agency has carried out activities with over 5,000 companies and it has performed 1,200 competitiveness assessments to companies.
The development agency has a segmentation strategy and use a specific software. Segmentation is used to provide a tailored support to the different companies accordingly to maturity, activity, year of creation, location, etc. For example, this segmentation is used to promote specific training to a certain group of companies that might be interested to participate accordingly with their characteristics. IAF constructs two databases at the same moment: one database for entrepreneurs and start-ups (with more than 4,000 entries) and another database for existing companies with 9,000. The agency has a software similar to apache CRM. The development agency IAF gathers and updated information directly with questionnaires and surveys that the agency sends to the companies. It is mainly sent to the companies that take place in events and training course. However, the questions go beyond a satisfaction survey and asks about the type of entity (independent, SME, midcap, public company, etc.), services or products offered by the company, the structure of the company (departments and activities), number of employees, main products, etc.
Analysis of the Records of Weser-Ems and Aragon combined
With all data collected from Weser-Ems (Germany) and Aragon (Spain) combined into a single platform, a total of 239,968 records were produced. This large amount of information allows a faithful analysis of the economy of both regions and sets the tone for future enlargements of the portal, with the inclusion of data from the other regions considered "third parties".
As shown in Figure 1 , the vast majority (96.41%) of the data came from the information that the web crawler developed by Linknovate could extract from the websites of the SMEs both regions had in their databases. This is a great improvement compared with traditional classifications such as NACE, as it offers a dynamic approach to the economy of the region. Analysing each company's website looking for relevant keywords provides the precise services and products a company offers, and can be updated periodically, adapting the database to new scenarios.
Data from the websites was completed with data coming from different sources the consortium had access to, such as publications (1.03%) and appearances in relevant news (0.43%), patents (0.69%) and trademarks (0.19%) obtained by the SME, conferences the SME took part of (0.26%) and grants the company was awarded with (0.99%).
Figure-1: Data Source Distribution
The target of the project is to analyse the support regional development agencies provide to Small and Medium companies in their region. For this reason, 96.88% of the records available at OaSIS Portal are related to Small Companies ( Figure 2) . The other 3.12% refers to bigger corporations, due to the different definitions of what constitutes an SME or diverse support programmes RDAs provide in their territories, some of which are targeted to larger companies.
Figure-2: Records per Organisation Distribution
One of the main gaps the tool is intended to fill is the previous lack of connection between RDAs databases and the RIS3 policy of the region. RIS3 to the productive focus of a region, on potentially competitive areas and generators of development within a global context. Therefore, an RIS3 agenda is a regional strategic plan for development that concentrates political support and regional investments on key priorities, challenges and needs for knowledge-based development and builds on the strengths of each region's competitive advantages and potential for excellence.
Connecting the keywords extracted from the websites of the companies with the RIS3 priorities of Weser-Ems (Maritime Sector, Bioeconomy and Energy) and Aragon (Management of water resources, ICT, Resources efficiency, Transport and logistics, Tourism and leisure, Healthy ageing, Development of more efficient vehicles, Energy storage and efficiency and Agri-food value chain) using the Eye@RIS3 Platform, the results are presented in Figure 3 and Another application the software developed can have to enhance the services provided by the regional governments to the SMEs in their region is to show the trending topics regarding their economy for that particular year and the evolution from previous years. As Figure 5 and Figure 6 show, due to the nature of the software data mining the most relevant keywords of each SME site, a list of useful keywords can be developed, helping the regional practitioners understand better their economy and knowing which sectors, technology etc. are rising (and which are decreasing in importance).
Figure-5: Relevant Keywords per Year
Figure-6: Topic Trends
Finally, the tool is not only able to process information regarding the economy of the region as a whole or a given sector, but also how a particular company is performing throughout the year. With data extracted from the tool, Figure 7 presents the trajectory of three different companies for the period 2008-2018. The starting date for this period is not casual, as it is affected by the financial crises that started in 2008.
The three graphs show the total revenue for the company every year (green line) and the number of employees (dotted purple line). The first company presented is considered a "gazelle", a high-growth company that has been rapidly increasing its revenues for the last years. The second company is a "bouncer", a company that had issues at the beginning of the crisis but managed to slowly grow again. Lastly, the third company is a low performer, decreasing its revenue and employee number every year.
This information can be extremely useful for regional practitioners, as they can understand if a particular policy they implemented to aid a certain company or sector is giving appropriate results (as in the first two cases) or not (as the third example). Conversely, it can be used to track companies that have not receive yet support and determine if they are in urgent need for it or not. 
Other tools that can be used
Examples of tools for SMEs segmentation in development agencies
Web analytics has developed enormously in recent years, largely thanks to the rise of Google analytics, as it implies many advantages and business applications. However, web analysis integration in companies' segmentation is still poorly developed. Web metrics, in most cases, has focused on attracting customers, keeping them on the website and getting them to make transactions. Here are some examples of other tools that can be used to improve segmentation:
 Search Engines Optimisation (SEO) tools: These tools consider keywords, content and interactions within a website. They offer knowledge to identify user segments and the appropriate messages to address them. With these tools it can be known which particular products or services a certain company provides, going beyond a mere NACE category. SEO tools can give your development agency a broad view of marketing and advertising.
There are free and paid tools; in any case, all of them are powerful tools for strategic planning.
 Web analytics: Data analysis tools are available for any website to study the potential audience to segment, a very popular tool being Google Analytics reports. These tools can be a rich source of data on the behaviour of the companies that the users visit, useful for market segmentation and the discovery of different types of segments.  Surveys to users: Surveys are an excellent way to receive direct and qualitative feedback. Some survey platforms (e.g. SurveyMonkey) allow the integration of surveys into a website and provide advanced analysis and reports. All this can enhance data collection and the segmentation the audience.  Search trends: An important source of information is to analyse what users search online. Moreover, the keywords used are an extremely useful information from a SEO point of view. This data should be combined with the KPIs of the companies, and geography, products and evolutions. Google Trends is a common tool to find search trends, and it's free to use.  Social network information: Information published in social networks (e.g.
Twitter) can be tracked and provide insights into multiple social networks, geographies and dates. The analytics of interaction in social networks can reveal the most popular and highest valued content of a website or blog, and the  interaction produced. Some examples of tools are BuzzSumo, Twitonomy, TweetDeck, Addthis or Sharethis.  Monitoring social media: Analytical tools about information inserted in social media can help you understand the general trends of the audience, as well as the appropriate reactions in individual cases. These tools can act as an alert system for conversations, publications and the interaction surrounding a brand or business. Examples of tools that could be useful are SocialMention, Hootsuite, etc.  Enterprise panels: Development agencies could establish a set of companies that are representative of a larger group. Monitoring these companies is a very powerful statistical technique to establish the connection between the impact of the  companies and the public programmes or service that is being offered 9 . They give updated information of the impact of policies and programmes.  Segments within RDA's internal databases: The contents of the support programmes of a development agency are an adequate tool to group current and  existing companies into segmentation categories 10 . Taking into consideration these defined segments, the marketing department of any development agency can initiate proactive approaches like sending direct offers, emails and messages appropriate to these customer segments, instead of less-effective mass communications.  Indirect indicators: In some cases, is worth to use indirect indicators taking into account that the impact of the innovation policies appear after several years. One operative indicator is the analysis of specific skills recruited in workforce labour contracts. It allows to monitor if a certain emerging technology is really being implemented in the companies. For example, a regional development agency would be able to monitor if there is a good development of the economy related to 3D printing innovations by measuring the labour contracts of specialised engineers in 3D printing and the demand by companies. This information could be validated with other sources, like measuring the number of 3D printing companies exhibiting in trade fairs. If the number is declining in time, it means that the actual adoption of 3D printing innovation is reduced. Other interesting indirect indicator the training requests done by private companies which showcases needs not solved by the market.
Use of data analysis tools for SME segmentation accordingly with innovation criteria
SME segmentation consists of reducing all the complexity of companies' data, which can be hundreds or thousands of cases with dozens of variables, to a single image where companies are grouped into a small number of segments and variables are reduced to a single segment label, which synthesizes the diversity of data that has configured the segment: innovative character, entrepreneurial spirit, internationalisation, etc 11 .
The figures presented in the previous section show the advances a platform for data analytics and Competitive Intelligence like the one developed by Linknovate within the OaSIS project can provide. It creates an index of specialised entities which have produced patents, communicate news, participate in projects, made publications, etc. The platform provides clustered results on related terms to the initial query. Each segment of clustered companies has specific behaviours and needs, and innovation agencies should adopt a specific strategy, developing almost a marketing plan for each of them. Strategic segmentation makes the SMEs-centred vision a reality, since it's the only way to set objectives by company.
Application of strategic segmentation for development agencies
Strategic segmentation enables the adoption of decisions in the innovation services provided by the development agency according to the inputs provided by the different SMEs' segments:
• Performance objectives per company: Certain development agencies use segmentation of innovation support services to achieve specific quantitative outputs. For example, this approach is used if a development agency seeks to increase the average life of technology-based start-ups to 3 years or enhance the digitalisation of traditional manufacturing companies. The strategic companies' segmentation will be necessary to achieve these goals. In which priorities should our territory focus? What are the future emerging activities that will connect better our territory in the global value chains? These questions could be answered by identifying the companies that produce better output with the resources invested.
A strategic segmentation of SMEs gives benefits when this information is used by the directors of the development agencies; they should become a conceptual map of the companies of a certain territory for the development agency to use systematically. Therefore, it's key to consider the views of the types of companies that these decision makers usually use.
Segmentation in RDAs: Enhancing services
Support measures provided by RDAs can be grouped into five main categories: Access to capital (micro-grants/vouchers, seed capital, business angels, venture capital, loans, guarantees, subsidies, equity); technology development (technology ideation and application, proof of concept, scaling up, quality improvement and certifications, technology transfer); legal services (intellectual property rights protection, patenting registration, legal advisory); market development (incubation, first client search, project proposal writing, acceleration, internationalization, marketing/ branding, business intelligence); and human resources (networking or training of human resources development).
All these services can be improved by the implementation of a good segmentation strategy enhanced by the correct tools. Segmentation techniques can identify high growth companies based on technologies with high growth potential; the development agency could then provide targeted business acceleration services for those enterprises. RDAs can also identify companies for future investment following the specific requirements: maturity of the company, risk, markets, technologies, etc. With the correct segmentation strategy, a development agency is able to provide a reliable portfolio of potential investments in its territory for business angels and venture capital funds. The agency identifies pre-innovative companies for an innovation voucher scheme that will bring these companies with potential in the innovation ecosystem.
Regarding technology development, the establishment of targeted information channels for technology transfer allows a better approach to the companies that would be interested in a certain technology (taking into account their products and markets); for technology requests it is possible to establish individualised demands to potential providers. The development agency is able to monitor the evolution of the technology transformation of targeted companies, getting information about the need to establish innovation policies for economic growth.
Thanks to the segmentation, it is possible to establish tailored legal advice and assistance regarding patenting and other forms of IPR protection, to those companies that are more likely to need those services. The service could identify those companies that are investing heavily in research and innovation. The statistics of internationalisation could provide information about those companies that need advice about how to protect their products with trademarks in other countries.
Using data of innovative companies recently created, the development agency could launch targeted marketing campaigns to startups offering mentoring and acceleration support mechanisms. It could identify and target companies with higher innovation potential, in order to get support to their research and innovation projects, as well as organise events with participants from a specific target audience in order to provide better impact and open new market possibilities Finally, regarding human resources RDA could develop the programme to potential candidates for the clustering activity as well as for the acquisition of critical skills for the deployment of innovative activity. This would be mostly needed by specific segments of SMEs, which, for example, are suffering from lack of experts required for R&D activities.
CONCLUSIONS AND IMPLICATIONS
Enterprises and other entities relevant for the economic development in a territory are diverse. Development agencies have to work with hundreds and even thousands of companies that are different from each other depending on their stage of maturity (start-ups or consolidated), the size of the company (SME or corporation), internationalisation (local, national, European, worldwide), their innovation capacity (leader, early adopter, follower) amongst many others. All this diversity makes it almost impossible to develop an effective support measure that would fit all companies.
There is no doubt that segmentation should be one of the main strategic tools of the innovation support measures implemented by development agencies, whose objective is to identify and determine those groups with certain homogeneous characteristics (segments) towards which the development agency can direct its efforts and resources (from marketing) to obtain profitable results. For this reason, it's critically important that development agencies and other innovation support organizations carry out a good segmentation of the targeted companies, choosing those segments that meet the basic requirements (be measurable, accessible, substantial and differentials).
Development agencies will enjoy the benefits of a good segmentation ranging from improving the public image of the policies implemented to show congruence with the concept of marketing and provide a greater impact in targeted companies. Modern tools powered by current technology, such as Big Data analysis, must be used by RDAs to keep up to present challenges and provide the best service possible to the SMEs in their region, the purpose they were created to serve.
